New model for ozone transport. by unknown
Ithappens thatthosewho are mostsusceptible [to airpollution] are
theveryyoungandtheveryold-not, as somewouldsuggest,
particularlysqueamish groupswhose interests thesociety can affordto
compromiseifitbei tolooklikeitmightbeevpsivetoprotec them.
LoisJeffrey, speech, UniversityofNorth Carolina
1 November 1973
New Model for Ozone
Transport
With the EPA proposing more stringent
standards for ozone, understanding how
this air pollutant is formed and transported
is of major importance to creating effective
ozone controls. Ozone is produced when
volatile organic chemicals (VOCs)-both
natural and manmade-combine in the
presence of warm sunlight with nitrogen
oxide emissions from vehicle exhaust and
smoke stacks. While local production of
ozone is a problem, newly developed com-
puter modeling and data analyses have
shown that ozone may also travel from dis-
tant locations to damage air quality and
harm lungs.
Until relativelyrecendy, ozonewas regard-
ed primarily as a local problem for cities,
according to Michael Koerber, technicaldirec-
tor of the Lake Michigan Air Directors'
Consortium and a member of the Ozone
Transport and Assessment Group's (OTAG)
ozone modeling task force. Representing 37
eastern states affected by ozone, OTAG is an
ad hoc group ofEPAand state environmental
officials, industry representatives, and environ-
mental groups working to better understand
ozone's formation, accumulation, and move-
ment through the lower atmosphere of the
eastern UnitedStates.
Ozone plagues many eastern and mid-
western cities, exceeding levels set by federal
ozone standards under the Clean Air Act.
But as Koerber notes, the cities aren't solely
to blame. For example, the air coming into
Chicago on a hot summer day contains
ozone levels already approaching the federal
standard, says Koerber, "which means [the
addition of] just a few urban emissions in a
city like Chicago is enough to put it into
nonattainment [status]. There's no way
Chicago will ever be able to attain the ozone
standard without some reduction in these
high incoming ozone levels." Moreover, he
notes, OTAG models have shown that the
Lake Michigan region occasionally receives
ozone from as far away as Kentucky and
Tennessee.
The OTAG computer models reveal that
ozone affects air quality as much as hundreds
ofmiles from where its precursors are emit-
ted, says Koerber. This shows, he says, that
ozone is a regional, not just a local problem.
Critics say, however, that even ifozone trav-
els such distances, the impact oftransported
ozone on local air quality is greatly exceeded
bythatofcloser, local sources.
The OTAG modeling region breaks up
the eastern United States into grids measur-
ing 144 square kilometers on theground and
extending 4 kilometers into the atmosphere.
The model is made up of three basic parts,
explains Rudolf Husar, a Washington
University atmospheric scientist who is a
member of OTAG's air quality analysis
group. One part is emissions of ozone pre-
cursors from natural sources like isoprene,
which some trees and plants produce, as well
as manmade VOCs and NOx. Asecond part
is meteorology, indudingwinds and temper-
ature. The third part is the highly complex
chemistry that produces ozone. To verify the
model, OTAG scientists matched the
model's predictions against measured data
for four hot, muggy, several-day periods in
July of 1988, 1991, 1993, and 1995, during
which there were high ozone concentrations
across broad, multistate regions in the eastern
United States.
John Jansen, principal scientist with
Southern Company, a Birmingham,
Alabama, holding company for five electric
utilities in four southern states, offers a note
of caution on the nature of ozone transport
and the application of the OTAG model:
"It's probably a fairly decent model, but it
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Ozone model 1. An OTAG modeling plot shows the change in aloft ozone concen-
trations resulting from NOx emission reductions. Emission reductions produce
decreases in ozone over a broad area of the eastern United States and, in some
cases, extend far downwind ofthe source area.
I
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Ozone model An OTAG modeling plot shows peak ozone concen-
trations predicted for the July 1995 episode. Because of transport,
high ozone concentrations occur over a broad area of the eastern
United States.
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has its weaknesses." According to Jansen,
studies sponsored by Southern Company
and others indicate that the OTAG model
overestimates the amount of isoprene by a
large degree, compared with the amount
actually found in the air. "This finding
demonstrates that the [OTAG] model over-
estimates the amount of ozone reduction
one gets from a [NOx] reduction and under-
estimates the amount of reduction one gets
from aVOC reduction," he says. NOx is the
limiting factor in ozone production if the
VOC level is high.
Large NOx reductions would mean con-
trols on utilities, many ofwhich burn huge
amounts ofcoal. "That could be very costly,
and people are going to be disappointed in
the actual result," Jansen says. He also argues
that research done for his company finds
that in a number of major southern cities,
ozone levels that exceed current standards
are caused primarily by local, not regional,
emissions.
"I haven't seen any technical indication
to say that this modeling system overesti-
mates the benefits of NOx control," says
EPA meteorologist Norman Possiel. "If the
Southeast is not necessarily impacted by
transport from other areas, that does not
mean that ozone formed from emissions in
[an] area does not impact other areas down-
wind."
The OTAG modeling information will
be sent next to top environmental officials in
the 37 OTAG states for use in developing
plans to reduce regional ozone. Such plans
will then go to the EPA for evaluation and
approval.
Biocultural Perspectives on
Women's Health
In a session on biocultural perspectives on
women's health in developing countries at
the recent American Association for the
Advancement of Science annual meeting in
Seattle, a growing subdiscipline of anthro-
pology addressed how cultural and ethnic
practices interact with medical and biological
factors in women's lives. "The biocultural
perspective is coming out ofthe same sort of
concern as [that] about the environment and
the decline in biodiversity. People are inter-
ested in studying the biology of indigenous
groups before these groups are lost," said
David Tracer, an assistant professor of
anthropology at the University of
Washington in Seattle.
Bettina Shell-Duncan, also an assistant
professor of anthropology at the University
of Washington, emphasized that, too often,
the study of women's childbearing role
focuses more on the welfare ofthe child than
that of the mother. Because women serve
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Worldwide women's health. A growing subdiscipline of anthropology is looking at how culture and envi-
ronment interactwith women's biology and health in developing countries.
not only as reproducers but also as economic
and cultural producers, Shell-Duncan said,
women's health is important in itself. Shell-
Duncan described female circumcision
among the Rendille people ofKenya. As part
of the traditional wedding ceremony, the
bride's clitoris and labia minora are excised.
Short-term health risks associated with exci-
sion include infection and hemorrhage,
which are substantially reduced when sterile
cutting instruments, antibiotics, and tetanus
vaccine are used. Shell-Duncan noted that
female circumcision marks a major status
transition for women and makes their fami-
lies eligible for bridewealth payments.
Although Rendille culture is modernizing,
almost all informants indicated that theywill
have their daughters circumcised. However,
some women told Duncan that ifthey were
convinced of its harmful effects, they would
consider stopping the practice.
Joanne Leslie of the Pacific Institute for
Women's Health discussed how sociocultur-
al factors such as premarital sex, early child-
bearing, educational level, and attitudes
about sexually transmitted diseases affect the
health of West African adolescents. In a
series offocus groups conducted in 1996 in
Cameroon, Leslie found that adolescents are
aware ofthe risks ofpregnancy and sexually
transmitted diseases, but not concerned
enough to stop having unprotected sex. Girls
see trading sex for gifts or money as one of
their few sources of income in a money
economy; boys believe most girls want a pre-
marital baby as proof of the girls' fertility.
Traditional cultural norms work synergisti-
cally with the country's state of economic
upheaval to maintain very high adolescent
fertility rates, while higher educational levels
correlate with lower fertility.
Kathleen O'Connor, a researcher in the
department ofanthropology at Pennsylvania
State University at University Park, and
Tracer discussed women's health during
pregnancy and lactation. O'Connor and
Tracer based their presentation on 1993
field research in a village in Bangladesh in
which they collected twice-weekly urine
samples and questionnaires from 493
women in all reproductive states, including
regular menstrual cycling, pregnancy, lacta-
tion, and amenorrhea. In all, about 19,000
paired questionnaires and urine samples
were obtained.
O'Connor studied the relationships
between pregnancy-related sickness (PRS)-
the nausea, vomiting, and food and smell
aversions associated with pregnancy-and
levels ofhormones such as estrogen, proges-
terone, and human chorionic gonadotropin
(hCG). She also looked at possible correla-
tions among PRS, maternal age, and fetal
loss in 203 pregnancies. The hormonal
results are preliminary, but the results so far
suggest an association of PRS with high
hCG levels. "A popular belief, based on the
scientific literature, is that nausea and vomit-
ing during pregnancy is good because it is
associated with a lower risk of early fetal
loss," O'Connor said. "Our results suggest
that that is incorrect. If you control for the
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